Response to Office Action 
Dated November 6, 2007 
Amendment Dated February 6, 2008 



REMARKS/ARGUMENTS 

Applicants acknowledge receipt of the Office Action dated November 6, 2007. Claims 1- 
4 and 6-11 are pending in the application. Claims 1-4 and 6-11 are rejected under 35 U.S.C. § 
103(a) as being unpatentable over Prevost et al., U.S. Patent No. 5,707,673 ("Prevosf), 
Beaudoin et al., WO 00/23546 ("Beaudoin"), and Macrides et al., WO 97/099992 ("Macrides"). 
Applicants believe all pending claims are allowable over the art of record and respectfully 
request reconsideration and allowance of all claims. 

I. Claims 1-4 and 6-11 are patentable over Prevost, Beaudoin, and Macrides. 

Applicants respectfully traverse the Examiner's rejections of claims 1-4 and 6-1 1 under § 
103 as being unpatentable over Prevost, Beaudoin, and Macrides. "The key to supporting any 
rejection under 35 U.S.C. 103 is the clear articulation of the reason(s) why the claimed invention 
would have been obvious." See MPEP § 2143 (2007). To establish obviousness, each of the 
claim limitations must be taught or suggested by the prior art. See CFMT, Inc. v. YieldUp Int'l 
Corp., 349 F.3d 1333, 1342 (Fed. Cir. 2003) (citing In re Royka, 490 F.2d 981, 985 (CCPA 
1974)). "A prima facie case of obviousness may also be rebutted by showing that the art, in any 
material respect, teaches away from the claimed invention," MPEP § 2144.05 (citing In re 
Geisler, 116 F.3d 1465, 1471, 43 USPQ2d 1362, 1366 (Fed. Cir. 1997). In addition, "[i]f an 
independent claim is nonobvious under 35 U.S.C. § 103, then any claim depending therefrom is 
nonobvious." MPEP § 2143.03 (2007) (citing In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. 
Cir. 1988)). Applicants respectfully submit that the Examiner has failed to make a case of 
obviousness in rejecting claims 1-4 and 6-11 because the cited references teach away from 
claimed subject matter. 

Prevost is cited as disclosing a process for extracting lipids in accordance with claim 1 
except that it does not teach the use of a solvent selected from acetone, hexane and ethyl acetate. 
Prevost actually teaches use of propane or more generally 'liquefied solvent' (col. 3, lines 46-59) 
as the extraction solvent. The Examiner remarks that Prevost teaches (column 2, line 1) that 
hexane was the most commonly used solvent prior to the invention of Prevost. However, that 
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use of hexane was not said to be in a process of the kind described by Prevost. Far from 
suggesting that one should use any of the now claimed solvents, Prevost teaches the use of 
propane or more generally 'liquefied solvent' (col. 3, lines 46-59) . It specifically teaches 
against the use of hexane (col. 2, lines 46-51) and says nothing about acetone or ethyl acetate. 
Accordingly, Prevost strongly teaches away from solvents such as hexane or acetone and it 
teaches instead use of normally gaseous compounds liquefied by pressure. 

Beaudoin is cited for disclosing acetone and ethyl acetate to extract lipid material from 
marine and aquatic animals. We observe that Beaudoin teaches the sequential use first of 
acetone and then with ethyl acetate. The Examiner argues that it would have been obvious to 
substitute the solvent of Beaudoin in the process of Prevost to achieve the predictable result of 
extracting lipid from animals. 

First, to make this combination and to change the solvent choice taught by Prevost to 
adopt as solvent either acetone or ethyl acetate is directly against the teaching of the primary 
reference Prevost. "If the proposed modification or combination of the prior art would change 
the principle of operation of the prior art invention being modified, then the teachings of the 
references are not sufficient to render the claims prima facie obvious." MPEP § 2144.05 (citing 
In re Ratti, 270 F.2d 810, 123 USPQ 349 (CCPA 1959)). Prevost heavily emphasizes the 
desirability of using solvents that are not liquid at room temperature and pressure ('a liquefied 
solvent' - e.g. column 3, line 47). Nothing in Beaudoin suggests that it sequential use of two 
solvents meets any of the objections in Prevost to the use of solvents of this type. Modifying 
Prevost with Beaudoin would change the principle of operation of Prevost, specifically that of 
using pressurized solvents which are normally gaseous. 

Secondly, it is unclear how the suggested combination could be operated. Beaudoin 
teaches the use of two solvents sequentially for different purposes, acetone for dehydration 
followed by ethyl acetate for lipid removal. In Prevost, solvent recovered from the 
microfiltration is recycled to the extraction zone. Given that the solvent is being recycled to the 
extraction zone, it is unclear how the solvent in the extraction is to be replaced with a second, 
different solvent. Accordingly, one or ordinary skill in the art reading Prevost simply would not 
be motivated to make the asserted combination with Beaudoin. 
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With particular reference to the extraction being of lipids from green lipped mussel 
(now introduced into claim 1), the Examiner argues that Macrides teaches a supercritical CO2 
extraction of green lipped mussel and that the problem is to devise a superior extraction method. 
According to the Examiner, the solution would be to use an extraction process of Beaudoin 
combined with Prevost in extracting green lipped mussel. 

To the contrary, Macrides reinforces the teachings of Prevost away from the claimed 
subject matter {e.g. normally liquid solvents) and describes the use of supercritical C0 2 as an 
extracting solvent. Thus, Macrides does not render claim 1 obvious, but rather teaches away 
from claim 1. Macrides alleges superiority of supercritical fluid extraction over solvent 
extraction. This is said to result in an extract that is more rich in non-polar lipids, particularly 
free fatty acids (page 3, line 18-20). As such, both Macrides and Prevost teach away from using 
the solvents recited in claim 1. In view of such teaching away, Applicants also assert there 
would be no motivation to combine Macrides and Prevost with Beaudoin as Beaudoin only 
teaches a two step extraction with liquid solvents. 

Additionally, Applicants submit the claimed process produces unexpected results when 
compared to the cited references. Specifically, the claimed process provides a much higher level 
of polyunsaturated free fatty acids (PUFAs) than are achieved according to any of the cited 
references, and in particular Macrides. The balance of components in the lipid extract is of 
course due not just to the starting material or to the solvent, but to the interaction of the two and 
the conditions used. Thus, the particular result of using the claimed solvents under the claimed 
conditions is far from predictable, whether from Macrides, Prevost, or Beaudoin, alone or in 
combination. The claimed process is specifically concerned with the extraction of lipids from 
Perna canaliculus, and not with lipid extraction more generally. The aim of the process is not 
just to obtain some extraction of lipids, but to obtain a balance of extracted lipids from this 
specific source that is optimized compared to what has previously been achieved. 

For instance, Example 1 shows a level of PUFA almost three times that obtained using 
supercritical carbon dioxide. Example 2 shows much superior octadecatetraenoic acids and 
eicosatetraenoic acids levels. This is exactly the opposite of Macrides would suggest would 
happen if one went from the use of supercritical CO2 to normally liquid solvents and is a highly 
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surprising and original finding. Moreover, nothing in Prevost would suggest to one of ordinary 
skill in the art that modifying Macrides and using of one of the claimed solvents would produce 
an extract from Perna canaliculus enriched in PUFA, as generally or those specifically 
mentioned above. Nothing in Beaudoin would suggest that modifying its teachings with the 
teachings of Macrides would confer such a benefit. 

In addition, Applicants submit a journal article published in European Companion 
Animal Health in 2006, authored by one of the Applicants, in an accompanying supplemental 
IDS (and also attached as Exhibit A) as evidence of the superior properties of Applicants' extract 
(BionoVex™), using the claimed process. According to the MPEP, "[ejvidence of unobvious or 
unexpected advantageous properties, such as superiority in a property the claimed compound 
shares with the prior art, can rebut prima facie obviousness. 'Evidence that a compound is 
unexpectedly superior in one of a spectrum of common properties . . . can be enough to rebut a 
prima facie case of obviousness.'" MPEP § 716.02(a). The article compares inter alia the anti- 
inflammatory activity of SuPernol and BionoVex, the first being an acetone extract of green 
lipped mussel prepared without nanofiltration, but using vacuum evaporation for solvent removal 
and the second being a product obtained by process according to the invention (see Fig 4). It can 
be seen that the BionoVex product is superior. No such advantage is hinted at in Prevost, where 
the permeate is described as being 'substantially extractive free' (col. 3, last line). Moreover, the 
BionoVex product is compared with a supercritical CO2 extract (page 3, lowest graph) and is 
shown to be superior in its anti-inflammatory effects. 

Applicants therefore respectfully submit that the Examiner has not shown a case of 
obviousness in rejecting claim 1, because there would be no motivation to combine the 
references as they teach away from each other and also teach away from claim 1 . In addition, 
Applicants submit claim 1 is not obvious over the cited references because the claimed process 
produces unexpected and superior results when compared to the prior art. Since independent 
claim 1 is submitted to be allowable, dependent claims 2-4 and 6-11 must a fortiori also be 
allowable, as they carry with them all the limitations of claim 1. Accordingly, Applicants 
respectfully request that the Examiner withdraw the § 103 rejections and allow claims 1-4 and 6- 
11. 
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II. Conclusion 

Applicants respectfully request reconsideration, allowance of the pending claims and a 
timely Notice of Allowance be issued in this case. If the Examiner feels that a telephone 
conference would expedite the resolution of this case, the Examiner is respectfully requested to 
contact the undersigned. 

In the course of the foregoing discussions, Applicants may have at times referred to claim 
limitations in shorthand fashion, or may have focused on a particular claim element. This 
discussion should not be interpreted to mean that the other limitations can be ignored or 
dismissed. The claims must be viewed as a whole, and each limitation of the claims must be 
considered when determining the patentability of the claims. Moreover, it should be understood 
that there may be other distinctions between the claims and the prior art that have yet to be 
raised, but which may be raised in the future. 

If any fees are inadvertently omitted or if any additional fees are required or have been 
overpaid, please appropriately charge or credit those fees to Conley Rose, P.C. Deposit Account 
Number 03-2769. 




PTO Reg. No. 60,682 
CONLEY ROSE, P.C. 
P.O. Box 3267 



Houston, TX 77253-3267 
(713) 238-8000 (Phone) 
(713) 238-8008 (Fax) 
A TTORNEY FOR APPLICANTS 
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Polyunsaturated Fatty Acids - Are They Alternative Anti-inflammatories? 



a report by 

Richard Geering 1 , Clare Engelko 2 and Tony Chandler 3 

1. Lecturer, Imperial College Loudon 2. Research Associate, Writtie College, Essex 
3. Managing Director, Bionovate Ltd. 



Polyunsaturated fatty acids (PUFAs) have been 
associated with wide-ranging benefits for many 
years including cardiovascular disease and 
inflammatory conditions. Clinically, however, 
PUFAs have limited effect at standard dosages. 

Potent PUFAs have recently been discovered in 
extracts from green lipped mussels (GLM, Pcma 
canaliculus) that are 300 times more effective than 
eicosapentaenoic acid (EPA) and demonstrate 
significant anti-inflammatory activity. PUFAs are 
heat-labiie compounds that are easily denatured 
particularly during processing or freeze-drying. 
The method of production substantially influences 
the characteristics of the lipids and new techniques 
have been developed over the last year that 
significantly improve the yield and performance of 
these fatty acids. 

The availability of the new lipid extracts has been 
incorporated into a number of unique and 
innovative new products to further help veterinary 
joint-care management. 

Polyunsaturated fatty acids (PUFAs) are found in 
both plant and animal sources and by definition must 
have more than two double bonds. The position of 
the first double bond dictates much about the 
structural properties of the PUFA and typically these 
are described as omega-3, omega-6 etc. 

PUFAs are the obligate precursors of a wide range of 
signalling molecules, including the eicosanoids, 
which have a central role in inflammatory responses. 
Furthermore, it is now becoming increasingly 
evident that in many disease states (obesity, diabetes, 
dental disorders and joint disease for example) low- 
grade inflammation exists which has serious 
implications for all systems. 

Their roles in physiological and pathophysiological 
situations are many and diverse quite apart from 
storage and structural functions. Recendy, Serhan 
and others have discovered novel eicosanoids 
molecules (resolvins - lipoxin etc) with roles in 
controlling and switching off inflammation, which 



have exciting possibilities, as well as dietary and 
nutraceutical implications. 

Eicosanoids are 20-carbon compounds derived from 
PUFAs, known as the eicosaenoic acids and which 
serve as precursors to a variety of other biologically 
active compounds in cell signalling. These include 
prostaglandins, thromboxanes and leukotrienes that 
are themselves eicosanoids. 

At the cellular level, arachidonic acid is itself an 
eicosanoid and is one of the major sources of 20- 
carbon structures that provide the essential 
precursors of prostaglandins (sometimes referred to 
as prostanoids), thromboxanes and leukotrienes. 
These compounds act as biological regulators 
within animals and their function depends upon 
the type of tissue and relevant enzyme systems 
involved and are well known mediators of 
inflammation and immune responses. 1 

Thus, effects of altering dietary PUFA composition 
have a considerable influence on the inflammatory 
response through alterations in the type and 
relative quantities of eicosanoids synthesised. 
Omega-3 PUFAs inhibit the conversion of the 
precursor lipid, arachadonic acid by the 
lipoxygenase and cyclo-oxygenase pathways, to 
proinflammatory metabolites such as leukotriene 
B4, 5-hydroxyeicosopentaenoic acid and 
thromboxane A2. 

In general, the two-series prostaglandins (derived 
from omega-6 PUFAs) are far more 
proinflammatory than the three-series 
prostaglandins (derived from omega-3 PUFAs). 

The leukocytes from many marine animals and 
some freshwater fish are high in omega-3 fatty 
acids and make leukotrienes and lipoxins from both 
arachadonic acid (C20:4) and eicosapentaenoic acid 
(EPA) (C20:5). The immune functions of these 
products are similar to those in mammals, but fish 
generate both four- and five-series leukotrienes and 
lipoxins compared to mammals using 
predominately C20:4, 2 
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Table I 





Product 1 


Product 2 


Product 3 




High quality mussels, 


High quality mussels, 


Low quality mussels, 




co/d proprietary 


cooked and 


cooked and freeze 




dried 


proprietary dried 


dried 


Fat (Acid Hydrolysis) g/IOOg 


8.2 


8 


5.4 


CI 8.4 Octadecatetraenoic add 


2.5 


1.7 


0.7 


C20.4 Eicosatetraenoic acid (omega-3} 


0.5 


0.2 


0.1 


C20.5 Ekosatetraenaic acid 


19 


12.3 


4.8 


CZZ.6 Docosahexaenoic acid 


11.4 


8.4 


3.3 


Total 


41.6 


30.6 


14.3 
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Increases in the proportion of n-3 and decreases in 
n-6 PUFA precursors in the body should therefore 
show significant reduction in inflammatory effect. 
The lipooxygenases have a greater affinity for n-3 
PUFAs than n-6 PUFAs and thus produce a greater 
proportion of five-series leukotrienes. The five- 
series leukotrienes are much less biologically potent 
compared with the four-series leukotrienes. The 
benefits of this are far-reaching as a means 
for minimising arthritis without the need for 
drug intervention. 

The advantages of using omega-3 PUFAs to inhibit 
arachadonic acid metabolism is that unlike most 
commonly used anti-inflammatory drugs, they do 
not completely block cyclooxygenase activity, thus 
allowing for synthesis of beneficial eicosanoids such 
as prostacyclin and prostaglandin E2. A further 
advantage over the more commonly used non- 
steroidal anti-inflammatory drugs is the absence of 
adverse gastric, renal and cardiac effects. 3 

The most recognised naturally occurring eicosanoids 
are found in marine-derived oils such as fish oils that 
contain the omega-3 series of PUFAs. Fish oil is a 
well-known source of one such eicosanoid in 
particular, namely EPA. EPA has been used for many 



years with little if any clinical anti-inflammatory 
activity at the standard dose. 4 

The anti-inflammatory activity of natural PUFAs has 
been evaluated using the rat-paw oedema test. This 
test allows comparative oral activity of compounds to 
be evaluated (see Figtm J). 4 

The supercritical CO, extracted lipids (Lyprinol) 
from green lipped mussel (GLM; Pema canaliculus) 
show far greater anti-inflammatory activity than EPA 
with some 300-times more potency. 4 

These results first confirmed that the lipids 
from cold processed GLM exhibit considerable 
anti-inflammatory activity. 5 - 6 This activity has 
been confirmed in human trials and pharmaco- 
logical studies. 4 ' 6 

Earlier attempts to evaluate the efficacy of GLM 
lipids were hampered by the effect of manufacturing 
and processing methods on their activity. Original 
methods heated the material, either by cooking in 
steam or by various drying methods used to produce 
the original powdered material. However, heat 
denatures the important omega-3 series eicosanoid 
structures which reduces their anti-inflammatory 
activity {see Table 1 and Figure 2). 

The Effect Of Processing Upon Fatty 
Acid Composition of Green Lipped 
Mussel 

Different processing methods have been compared 
for fatty acid profiles. 

• Product 1 high-quality cold mussels premium 
processed. 

• Product 2 high-quality cooked mussels premium 
processed. 

• Product 3 low-quality cooked mussels freeze- 
dried. 

Cold premium processing retains greater 
proportions of long-chain PUFAs that contribute to 
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the potent anti-inflammatory activity of the GLM 
lipids. To confirm that the fatty acid profiles are 
reflected in the anti-inflammatory activity of the 
products chey were subsequently assayed in a 
neutrophil superoxidase test. The activity of the 
cold processed vs the cooked and freeze-dried 
material was compared using a superoxide assay as 
an inflammatory marker. Aspirin was used as a 
positive control. 

Product 1 (SuPerna™, Bionovate Ltd) has 
subsequendy demonstrated greater anti-inflammatory 
activity than Product 3, a commercially available 
freeze-dried product. The anti-inflammatory effect is 
also greater than that of the equivalent concentration of 
aspirin. 

Having developed a method of processing GLM to 
produce a high level of active lipid content the 
opportunity to evaluate these lipids was made possible. 
Two lipid extracts have been developed (Supernal™ 
and BionoVex™, Bionovate td) and their anti- 
inflammatory activity compared in nitric oxide and 
superoxidase assays (see Figure 3). 

The concentration required to produce 50% inhibition 
in the assay was 0.6ug/ml confirming the high potency 
of BionoVex (data on file). 

In a different assay using neutrophil superoxide 
production the anti-inflammatory activity has been 
compared for a number of extracted materials (see 
Figure 4). 

The range of PUFAs found in cold processed extracts 
of GLM have demonstrated potent anti-inflammatory 
activity with no discernable side effects despite many 
years of use in thousands of people and dogs. The 
eicosatetraenoic acids (20C ETAs), which are 
structurally similar to arachidonic acid but of the 
omega-3 series, may act as arachidonic acid anti- 
metabolites and therefore down-regulate the excessive 
metabolism of arachidonic acid by cyclooxygenase or 
lipoxygenase, hence reducing the inflammatory flux 
that produces prostaglandins and leukotrienes, 
respectively. Alternatively, they may act on the release 
of membrane-bound arachidonic acid by phospho- 
lipase A2 inhibition or by down-regulating the 
transcription of enzymes from the nucleus. Finally, 
there may be a PUFA or PUFAs in the lipid extracts 
that act as precursors for iipoxin production. Lipoxins 
are highly potent structures acting as the body's own 
anti-inflammatories and have increas-ingly come into 
the spotlight on recent years, 2 

This mechanism of action is clearly different to 
classical enzyme-drug interaction that produces 
rapid and potent inhibition, ETAs as anti- 
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Figure 2: Comparative Anti-inflammatory Activity 




Figure 3: RAW 2&4J Cell: Challenged with l/jglml LPS and Treated with 
BionoYex Lipid Extract 




Figure 4: Comprative Anti-inflammatory Activity of GLM Lipid Extract 
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metabolites, however, act more slowly over three 
to ten days and exert their effect in chronic 
inflammatory conditions. 
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Figure 5: The Effect of Lip/cfj on Decrease Lameness Score 
Day 14 And 28 post-treatment 
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Effect of Oral SuPernolTM Upon Lameness In 
Horses 
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Figure 7 



Effect of SuPemol™ Transdermal Patches Upon Lameness In 
Horses 

8 




Horse 



The potent anti-inflammatory action of SuPerno] 
and BionoVex has been confirmed in veterinary 
studies (see Figure 5). 5 



A double-blind, randomised crossover study at 
Imperial College London evaluated the effect of 
BionoVex on arthritis in horses. A dose of 200mg 
per day was administered and animals were assessed 
by clinical examinations, including flexion tests and 
gait analysis. Within 14 days, BionoVex 
demonstrated a significant improvement in 
lameness {data on file). 

The efficacy of SuPernol in equine lameness has also 
been confirmed at lower dosages. Although using 
small numbers, three of the horses were sound 
(score =0). All horses improved within the 28-day 
period (see Figure 6). 

Having demonstrated highly effective activity orally, 
SuPernol was further evaluated in a transdermal 
patch. SuPernol was combined with two formats of 
hyaluronic acid and menthol into hydrogel on a felt 
backing (EquiSustain Patch, Iceni UK). These 
patches were applied directly to the horses joint and 
bandaged to keep in place. The patch is designed to 
be effective for more than 24 hours. The patch works 
rapidly and has been patented. 

The evaluation included flexion testing by 
veterinary assessment and gait analysis using SIMI 
Motion software (Germany) to determine the 
effect of the patch upon joint movement and stride 
characteristics over 24 hours. All horses were 
confirmed as lame and re-assessed at day one of the 
trial. All tests were repeated at day two of the trial, 
following 24 hours of bandaging with the patch. 

For gait analysis with SIMI software, the point of 
rotation at each joint and centre of mass on the 
horse is marked with visible dots. The horse then 
trotted past a five metre video analysis set-up and 
recorded. In the patch trial, this was repeated ten 
times and in both directions. 

For analysis of gait before and after the patches, the 
SIMI programme was used to determine 
differences in stride length, tracking distance and 
diagonal stride distance before and after the 
bandaging period. 

The joint markers were connected to compare the 
range of movement in the bandaged joints on day 
one and day two of the trial (see Figure 7). 

The use of SIMI allows an objective assessment of 
joint mobility and stride characteristics, which can 
be expressed graphically to demonstrate changes in 
joint angle and movement. 

The SIMI analysis confirmed the results of flexion 
testing (see Figure 7). 
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All horses improved in 24 hours, Three horses 
became sound within this period. No adverse skin 
reaction to the patch was observed. 

The patches offer an innovative and unique 
opportunity in the joint-care management of horses. 
On those frequent occasions when joints "flare-up" 
such as in chronic lameness, box or stable accidents, 
or kicks, immediate and intensive treatment is 
required at the injured site. The duration of activity 
of these new patches offers an effective aid in joint 
care for horses. 



The importance of dietary essential fatty acids in 
eicosanoid metabolism is well founded. 7 As the 
mechanisms of arachidonic acid metabolism are 
being unravelled, the influence of naturally occurring 
eicosanoids, particularly in the areas of leukotriene 
inhibition, are being elucidated. 

The availability of potent natural lipids such 
as SuPemo! and BionoVex due to the improvement 
in processing technology and extraction will help 
to provide new products for animal joint- 
care management. S3 
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